Direct comparison of sustained infusion of human parathyroid hormone-related protein-(1-36) [hPTHrP-(1-36)] versus hPTH-(1-34) on serum calcium, plasma 1,25-dihydroxyvitamin D concentrations, and fractional calcium excretion in healthy human volunteers.
PTH and PTH-related protein (PTHrP) cause primary hyperparathyroidism and humoral hypercalcemia of malignancy (HHM), respectively. These syndromes are similar in several important ways, but differ in several characteristic, yet unexplained, ways. Two of the unresolved questions in HHM and hyperparathyroidism involve renal physiology. 1) Why does renal proximal tubular production of 1,25-dihydroxyvitamin D [1,25-(OH)(2)D] differ between the two syndromes? 2) Do distal tubular calcium responses to PTH and PTHrP differ in the two syndromes? To address these questions, we compared the two peptides, human PTH-(1-34) and PTHrP-(1-36), in a direct, head to head study using a continuous, steady state infusion of each peptide at the same dose in normal human volunteers for 46 h. We had previously described such methods as applied to PTHrP, but a direct multiday comparison of PTHrP to PTH has not previously been reported. In two groups (seven subjects each) of healthy young (25- to 35-yr-old) normal volunteers, PTH and PTHrP infused at 8 pmol/kg.h displayed similar calcemic effects, although PTH was slightly more potent in this regard. Both peptides also displayed similar phosphaturic effects. In addition, both peptides had similar effects on renal tubular calcium handling, yielding fractional calcium excretion values of approximately 3.5%, some 50% below the values (6.5%) observed in subjects rendered similarly hypercalcemic by the infusion of calcium. In contrast to these several quantitatively similar effects of PTH and PTHrP, PTH tended to be selectively more effective than PTHrP in stimulating renal production of 1,25-(OH)(2)D. These studies indicate that renal tubular calcium reabsorption is likely to contribute to hypercalcemia in patients with HHM. In addition, PTH may be selectively more effective than PTHrP in stimulating 1,25-(OH)(2)D production, in contrast to its phosphaturic, calcemic effects and its effects to stimulate nephrogenous cAMP excretion and renal tubular calcium reabsorption.